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The invention relates to a new composition of matter 
and more particularly to a solid granular composition 
comprising a water-soluble iodide, a peroxide, a water 
soluble bisulfate and a suitable water-soluble catalyst, 
which is stable in the dry state, and upon subsequent 
intermixture with water, has antimicrobial action. 

Elemental halogens, e.g., chlorine, bromine ,or iodine, 
have'long been added to aqueous solutions to destroy, 
or prevent the growth therein of microorganisms. How 
ever, this procedure is often inconvenient and hazardous. 
Thus, attempts have been made to provide such halogen 
byaddition of a compound which releases a halogen in 
situ. 

It is known to admix a composition containing a .solu 
ble iodide, a soluble iodate and a solid acid, e.g., an 
alkali metal bisulfate or acid vphosphate or sulfamic acid, 
with an aqueous solution of _water whereupon iodine is 
therein released. The iodine so released inhibits the 
growth of microorganisms in the solution, or in contact 
therewith. Disadvantages associated with such compo 
sitions are found in its preparation, handling and storage 
and in its hygroscopic character which offers serious 
difficulties in maintaining the compositions in a dry state. 
Some improvements over such compositions have been 
attempted among which is the replacement of the iodate, 
e.g., ‘sodium iodate, by the complex salt, NaIO3-4Na2SO4 
or NaIO3-3Na2SO4, as described in US. Patent 2,918,400. 
Improved compositions containing such complex salts are 
‘limited to only those comprising the iodide and .iodate 
mixtures. The use of a complex iodate as an oxidizer 
‘is very expensive in comparison to the cost of aperoxide 

In addition, the complex 
iodate is required to be crystallized to insure stabiliza_ 
tion at atmospheric conditions. _This is not a require 
ment of my ‘invention. 
A bromine-releasing formulation comprised of a water 

soluble bromide, a soluble ‘bromate and a soluble com 
plex or double salt consisting of a bisulfate and the sulfate 
‘is described in US. Patent 3,058,875. 

This formulation is an effective antimicrobial compo 
sition but has several drawbacks associated therewith 
including slow release of bromine and poor distribution 
of bromine throughout the solution when 'dissolved in 
water. ‘ 

There is a need for a composition‘ of matter which 
is safely and readily prepared, is stable upon storage 
and shipment, is stable at atmospheric conditions but 
which releases iodine when admixed with water or an 
aqueous solution to provide antimicrobial action and 
wherein expensive complex iodates are not needed as a 
raw material in the making of such a composition. 

Thus, it is an object of this invention to meet this 
‘need. Other objects and advantages of the present in 
vention will become more apparent hereinafter. 
The term “sodium molybdate,” used hereinafter, refers 

to anhydrous and/or hydrated sodium molybdate. The 
term “sodium chromate,” used hereinafter, refers to an 
hydrous and/or hydrated sodium chromate. 
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Accordingly, the invention is a composition of matter 

which is stable under normal conditions of light, heat 
and moisture and is highly effective _as an antimicrobial 
composition for admixture with an aqueous solution of 
water, e.g., the water in toilet bowls, in swimming pools, 
potable water and the like. The composition consists 
of water-soluble iodide including ammonium iodide, the 
alkali metal iodides, e.g., potassium iodide (KI), so 
dium iodide (NaI), lithium iodide (Lil), the alkaline 
earth iodides, e.g., calcium iodide (Calz), strontium iodide 
(SrI2), magnesium iodide (MgI2), barium iodide (Balz), 
a peroxide including the alkaline earth peroxides, ‘e.g., 
calcium peroxide (Caoz), strontium peroxide (SIOZ), 
barium peroxide (13210,), the alkali metal peroxides, e.g., 
lithium peroxide (-LizOz), or zinc peroxide (ZnOz), a 
water-soluble bisulfate including the alkali metal bisul 
fates, e.g., sodium bisulfate (NaHSO4), potassium bi 
sulfate (KHSOg), lithium "bisulfate (LiHSO4,) and a suit 
able catalyst capable of catalyzing the release of the 
iodine including water-soluble compounds containing 
molybdenum, e.g., ammonium molybdate, the alkali metal - 
molybdenum salts comprising sodium molybdate, po 
tassium molybdate, lithium molybdate, water-soluble chro 
mium salts, e.g.,”ammonium chromate, ammonium bi 
chromate, the alkali metal chromium salts compris 
ing sodium chromate, potassium chromate, lithium chro 
Vmate and the bichromates. The most common ingre 
dients employed in the preparation of the composition 
of the invention consists of potassium iodide, calcium 
peroxide, sodium bisulfate and sodium molybdate. _In 
order to obtain 100 percent conversion of iodide to 
‘iodine so as to effect maximum arrest or inhibition of . 
microbial growth, the peroxide and iodide ingredients 
of the composition are preferably present in mole ratios 
ranging from 1.5 to 3.0 along with from 0.15 to 0.45 
mole of alkali metal molybdate catalyst based on the 
iodide content and the bisulfate in excess of the stoichio 
metric quantity set forth in the equation below (i.e., 
at least four moles ‘of bisulfate to each mole of _per 
oxide): 

If the same amount of alkali metal chromium salt 
is substituted for the molybdenum salt, the following 
reaction occurs: 

Such compositions, that is, the starting ingredients, are 
substantially non-hygroscopic ‘under atmospheric condi 
tions. They are readily soluble in aqueous solutions and 
release iodine therein to arrest microbial growth. 

‘In addition to calcium peroxide which may 'be used 
as an oxidizer, equivalent amounts of other alkaline 
earth peroxides including strontium peroxide, which are 
stable in their dry state and in a dry mixture with so 
dium bisulfate, are useful in this invention. 
In general, the composition, in its use as a toilet bowl 

cleaner formulation, for example, should release from 
25 to 50 ppm. of iodine to give a complete kill of the 
principal strains of bacteria found in toilet bowls. As 
suming that a standard bowl contains three quarts (2833 
ml.) of water, about 50 grams of the starting composi 
tion will produce about 0.1418 ‘gram of iodine, thus 
maintaining a ?nal concentration of 50 ppm. of iodine 
in said toilet bowl. 
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In ‘the practice of the invention, it is recommended 

that a soluble carbonate, preferably Na2CO3, whether 
in its anhydrous form or in one of its hydrated forms, 
e.g., NaZCOyHQO or NaZCO3-lOH2O, be added to the 
peroxide-iodidebisulfate catalyst mixture. The carbon 
ate, upon subsequently being admixed with an acidic 
aqueous solution, releases CO2 with an accompanying 
etfervescence and turbulence which distributes the re 
actants through the body of aqueous solution, thereby 
substantially insuring treatment of the entire body of 
Water or liquid being treated. 
The invention may be carried out by intermixing, in 

the dry state, a peroxide, e.g., an alkaline earth peroxide, 
and a water-soluble iodide, e.‘g., an alkali metal iodide, 
in mole ratios ranging from 1.5 to 3.0 and preferably 
2.5, a water-soluble bisulfate, e.g., an alkali metal bi 
sulfate in excess of its stoichiometric quantity, and at 
‘least from 0.15 to 0.45 mole ratio (preferably 0.30) of 
a water-soluble salt, e.-g., an alkali metal molybdate, 
based on -.the iodide content. A dry mixture of CaOZ, 
KI, NaHSO4 and Na2MoO4-2l-I2O is illustrative of the 
composition of the invention. Na2CO3 may also be 
present, if desired, in an amount less than the stoichio— 
metric quantities or less than one mole of sodium carbon 
ate per two moles of sodium bisulfate as required by the 
following equation so that an acidic solution results 
having a pH value of 1-2: 

The following example illustrates the release of ele 
mental iodine when the ingredients of the compositions 
are admixed in the presence of water. 

0.0654 gram of KI was dry mixed with 15.68 grams 
of NaHSO4 and 1.76 grams of Na2CO3. To this basic 
formulation were added 0.12 gram of CaOZ (71 percent 
active) and 0.025 gram of Na2MoO4-2H2O and the 
whole dissolved in 1 liter of H20. 12 was thus liberated. 
The iodide was found to be converted entirely into. 12. 
The H2O was found to contain 53 p.p.m. of I2. 
The aforesaid procedure was repeated; however there 

was no Na2MoO4-2H2O added as a catalyst. Only 2 
percent of the iodide was converted to 12 by this method. 
The aforesaid procedure was repeated; however, the 

sodium molybdate was replaced by 0.025 gram of sodium 
chromate and only 0.02 gram of calcium peroxide was 
used. Twenty-six percent iodide initially present was 
found to be converted into I2. ; 
To show the antimicrobial effect of the composition 

of the invention, 1 liter of H20, infested at about room 
temperature (20° C.) with the following microorganisms 
commonly found in toilet bowls: Pseudomonas aeru 
ginosa, Aerobacter aerogenes, Escherichia coli and 
Staphylococcus aureus, was admixed with 17.6 grams of 
a mixture consisting of 89.1 percent by weight NaHSO4, 
10 percent by weight Na2CO3, 0.19 percent by weight 
KI, 0.58 percent by weight Ca02 and 0.15 percent by 
weight Na2MoO4-2H2O. Thereafter, a culture was taken 
on the treated water. The microorganisms therein were 
found to have been completely inhibited from further 
growth within 3 minutes. 

For comparison purposes, the aforesaid formulation, 
without any iodide added thereto, was dissolved in 1 
liter of water containing the aforesaid microorganisms 
and the test repeated. At the end of 5 minutes, the 
growth of the microorganisms had not been completely 
inhibited. 

Thus, it is seen that the composition of matter of the 
instant invention is highly effective in destroying micro 
organisms found in toilet bowls. 

Various modi?cations can be made in the method 
of the present invention without departing from the spirit 
or scope thereof, for it is understood that I limit my 
self only as de?ned in the appended claims. 
What is claimed is: 
1. An antimicrobial composition for admixture with 
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Water consisting essentially of a member selected from 
the class consisting of zinc, alkaline earth, and alkali 
metal peroxides which are stable both in the dry state 
and in a dry mixture with sodium bisulfate, a water 
soluble iodide in a mole ratio of about 1.5 to about 3.0 
based on the peroxide, a water soluble alkali metal bi 
sulfate in a mole ratio of at least 4 moles based on said 
iodide and at least 0.15 mole based on said iodide of a 
water soluble salt selected from the class consisting of 
ammonium molybdate, the alkali metal molybdates, am 
monium chromate and bichromate and the alkali metal 
chromates and bichromates. 

2. An antimicrobial composition consisting essentially 
of an alkaline earth peroxide and an alkali metal iodide 
in mole ratios ranging from 1.5 to 3.0, at least 4 moles of 
an alkali metal bisulfate based on said peroxide and at 
least 0.15 moles based on said iodide of a water-soluble 
salt selected from the group consisting of ammonium 
molybdate, the alkali metal molybdates, ammonium 
chromate and bichromate and the alkali metal chromates I 
and bichromates. 

3. An antimicrobial composition for the release of 
iodine in aqueous solutions‘ when admixed therewith 
consisting essentially of calcium peroxide and potassium 

‘ iodide in mole ratios ranging from 1.5 to 3.0, from 0.15 
to 0.45 mole ratio sodium molybdate based on potassium 
iodide content and at least 4 moles of sodium bisulfate 
to each mole of calcium peroxide. 

4. A composition of matter in accordance with claim 
3 wherein sodium carbonate in an amount of less than 1 
mole per 2 moles of sodium bisulfate is added thereto 
so that the resultant solution has a pH value of from 
1 to 2. ' 

5. A composition of matter in ‘accordance with claim 
3 wherein calcium peroxide is substituted by strontium 
peroxide. ' 

6. A composition of matter in accordance with claim 
3 wherein the sodium molybdate is substituted by sodium 
chromate. 

'7. A composition of matter in accordance with claim 
6 wherein sodium carbonate in an amount less than 1 
mole per 2 moles of sodium bisulfate is added thereto, 
so that the resultant solution has a pH value of from 
1 to 2. 

8. A~ composition of matter in accordance with claim 
6 wherein calcium peroxide is substituted by strontium 
peroxide. 

9. The method of arresting microbial growth in an 
aqueous solution which comprises admixing with said 
solution an antimicrobial composition consisting essen 
tially of a member selected from the class consisting of 
zinc, alkaline earth and alkali metal peroxides which are 
solid and stable both in the dry state and in adry mix 
ture with sodium bisulfate, in a mole ratio of 1.5 to 3 
based on said peroxide, a water soluble iodide, a water 
soluble alkali metal bisulfate in a mole ratio of at least 
4 based on the said iodide and at least .15 mole based 
on said iodide of a water soluble salt selected from the 
group consisting of ammonium molybdate, the alkali 
metal molybdates, ammonium chromate and bichromate 
and the alkali metal chromates and bichromates. 

10. The method of arresting microbial growth in an 
aqueous solution which comprises admixing with said 
solution an antimicrobial composition consisting essen 
tially of an alkaline earth peroxide and an alkali metal 
iodide in mole ratios ranging from 1.5 to 3.0, at least 4 
moles of an alkali metal bisulfate based on said peroxide 
and at least 0.15 mole based on the said iodide of a 
water-soluble salt selected from the group consisting of 
ammonium molybdate, the alkali metal molybdates, am 
monium chromate and bichromate and the alkali metal 
chromates and bichromates. ' 

11. The method of cleansing a vessel .and arresting 
microbial growth in an aqueous solution contained in 
said vessel which comprises admixing with said solution 
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an antimicrobial composition consisting essentially of 
calcium peroxide and potassium iodide in mole ratios 
ranging from 1.5 to 3.0, ‘from 0.15 .to 0.45 mole ratio 
sodium molybdate based on potassium iodide content 
and at least 4 moles of sodium bisul-fate to each mole 
of calcium peroxide. 

12. The method in accordance with claim .11 wherein 
sodium carbonate in an amount of less than 1 mole per 
2 moles of sodium bisulfate is added thereto and the 
resultant solution has a pH value of from 1 to 2. 

13. The method in accordance with claim 11 wherein 
calcium peroxide is substituted by strontium peroxide. 

14. The method in accordance with claim 11 wherein‘ 
the sodium molybdate is substituted by sodium chromate. 

15. The method in accordance with claim 14 wherein 
sodium carbonate in an amount of less than 1 mole per 2 
moles of sodium bisulfate is added thereto, so that the 
resultant solution has a pH value of from 1 to 2. 

16. The method in accordance with claim 14 wherein 
calcium peroxide is substituted by strontium peroxide. 
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